IIpakTH4yeckoe 3aiaHNe sl 3aKJTHYUTEIHLHOT0 dTana
XXI1 Becepoccuiickoii oiuMnuabl IIKOJILHUKOB 10 TEXHOJOTUH

2021-2022 y4eOHbIM 1o
(HomuHanust « TexHMKA, TEXHOJOTHH H TEXHHYECKOE TBOPYECTBOY)

daexkTporexnuka 11 kiaace

Texnnueckue ycjaoBus:

Ha ocHoBe mnpuBeACHHON HWXXE CHpaBOUYHON HHPoOpManuu TpelOyeTcs
pa3paboTaTth, coOpaThb M MPOTECTUPOBATH CXEMY 3apsATHOTO YCTPOHCTBA C
orpaHnyeHueM 1o TOoKy. (Cxema peanu3yeTcsi Ha OCHOBE PEryJIHUpyeMOro
crabunmzatopa Hanpspkenus LM317T (LM317).

TpebGoBaHuUs kK cxeme:

e PerynupoBka BBIXOJHOTO HAIPSKEHUS JOJKHA MPOU3BOIUTHCS C
INOMOUIbIO MOJCTPOEUYHOTO PE3UCTOPA, YCTAHOBJIIEHHOTO HAa MECTE
conpoTuBieHus: R, TunoBo# cxemsl (cM. puc. 1).

e J[nama3oH BBIXOJHBIX HANPSDKEHUH CXEMBI JOJDKEH COCTaBIATH
3-27B.

e (xema JOJDKHA UMETh BO3MOXXHOCThH MUTAHUSI KaK OT NMEPEMEHHOTO
TOKa, TaK U OT MOCTOSTHHOTO 0€3 yueTa MOJIIPHOCTH UCTOYHUKA.

Bpewms BeinosiHeHUs 3a1aHusI — 2 Yaca. 3a JOTOJHUTEIBHOE BpeMs (J10 Tpex
4acoB pabOThl B CyMME) CHIKAIOTCST OAJLIIBI.
Jlnst  peanmu3aiyi  CXE€MbI  TIOJIB3YWTECh CIEAYIONIMMHU  CIIPAaBOYHBIMU
JTAHHBIMU:
e TwumoBas cxema 3apsTHOTO yCTPOMCTBA MO CHEHU(PUKAIIUN TPOU3BOTUTEIS
IpeACTaBlIeHa Ha puc. 1.
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Pucynok 1. TunoBoe BkiroueHre MukpocxemMol LM317T



e Hampsbkenue Ha BbIXOJE CXeMbl (OpPMUPYETCS METOJOM Toa00pa
conpotuBneHuit Ri, Rz u paccuutsiBaeTcs o gopmyie:

R,
Uout = Vref X (1 + R—1> + Iadez

Omnopuoe HanpspkeHue Vyer MukpocxeMbl LM317T cocrasnsier 1,25 B.
[Tapa3uTHbIit TOK BbIBOJIa HACTPOUKH lagj LM317T coctaBisier 50 MKA.
R3 ycranaBnnBaetr MakcuMalibHbiid TOK (0,6 A st 1 Oma).

[Hoxonérka mukpocxembl LM317T no cnenudukanuy mpou3BOIUTENS
Mpe/icTaBlIeHa Ha puC. 2!

(o) 1- Adj
2- Out
. 3-1n
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Pucynok 2. [{okonéska LM317T
e [lokonéBka Tpam3ucropa KSP2222A  (amamor 2N2222) 1o
CHeIM(pHUKAIIIU POU3BOJINUTEIS MPEACTaBlIcHA Ha puUC. 3.

KSP2222A (2N2222A)

COLLECTOR
3

BASE

1
EMITTER

Pucynok 3. Ilokonéeka Tpansucropa KSP2222A (2N2222)
e [[BeroBas MapKHpOBKA PE3UCTOPOB IMPEJICTABICHA HA pHC. 3



1 nonoca |2 nonoca |3 nonoca |4 nonoca |5 nosoca

CepebpsiHHbIN 0.01 10%
30/10TOM 0.1 5%
YepHblit 0 Y I

KOp1Y4HeBbIif T e [ 1%
KpacHblit ____

OpaHXeBblit 3 3 103
XenTtbin - 4 4 104
3eneHbIn 5 0.5%
Fony6oit ____
PUONETOBbIN 7 7 107 0.1%
Cepbii 8 8 8 108 0.05%
Benbiit 9o | 9 | 9 [ 109 |

Pucynoxk 4. [{BeToBasi MapKUpOBKa PE3UCTOPOB
IHocnenoBaTeIbHOCTH BBINIOJIHEHHUS 3aJAHUS:
. Hognummre nuct Oymaru ¢opmara A4 CBOMM IMEPCOHAIBHBIM HOMEPOM
y4acCTHUKA OJUMIIMANLL. /Jlanee 6ce HeoOX0O0uMwvle pacuémsi, omeemsl U
peueHuss no KaxcooMy NYHKMY Npueooume Ha HéM.
. Co3paiiTe TMUHYIO MANKy B YKa3aHHOM OpTraHU3aTOpaMu MecTe (Ha pabouem
CTOJIE KOMITbIOTEpA WJIM CETEBOM JIMCKE) C HA3BaHUEM I10 IIA0JIOHY:

[TTaGnon [Ipumep

Zadanie_Homep yuacTHuKa_rosolimp Zadanie_v12.345.678_rosolimp

. Ans peanuzanui BO3MOMXHOCTHM PETYJIMPOBKH BBIXOAHOTO HANPSKEHUS
CXEMbI, 3aMEHHUTE IOCTOSHHBIN pe3uctop Rz mojacTtpoedyHbIM pe3ucTopoM
CONpOTHUBJICHHEM 5 KOM.

. Ucnonw3yss crnpaBouHyr0 HMHQPOpMAIIUIO, pPACCUUTAUTE HEOOXOIUMOE
compoTuBIeHUE pe3uctopa Ri, ¢ ydyeroM mNpuMeHEHHs MNOACTPOECYHOrO
pe3ucTtopa B KadecTBe Rz M nuama3zoHa BBIXOAHBIX HANPSDKEHUH CXEMBI,
YKa3aHHBIX B TPEOOBAHUSIX.

. Ha ocHOBe moJsiydeHHBIX JaHHBIX MOA0EpUTE PEe3UCTOp Ri1i M3 AOCTYHMHBIX
CTaHAAPTHBIX HOMUHAJIOB (CM. MaTepHaJlbHOE 00ECleueHUe MPAKTHUYECKOU
pabdoThI).

. [Iponymaiite croco0 peanu3anud MUTAHUS CXEMbl C YYETOM TpeOOBaHHIA
3a/1aHUsl.

. Ucnonmezys ~ CAIIP  «DipTrace»  wim  aHaJOTHYHBIN,  CO3/1aiiTe
MPUHLIUIUATBHYIO CXEMY IO JaHHBIM TEXHUYECKHUM YCIIOBHSIM.

. Coxpanute wuzobpaxkeHnue mucta U (¢daia cxemMbl B pabouyro Marnky
OauMiuaael.

. Ucnonwzyst CAIIP «DipTrace» uiam aHamoTU4YHBIN, pa3paboTaiiTe IEYaTHYIO
IUIATy IO CO3JaHHOM CXEME.

laz cemku 2,54 mm (0,1 in), wupuna ooposcex 1 mm. Konuuecmeso cnoés —
He Oonee 08)X.



10.Coxpanure wuzoOpaxeHue maucta U (aili cxemMbl B pabouyr Tarky
Omumnuansl. Ha uzobpasicenuu 0onxcHvl 66imb UOHBL 8Ce OOPONCKU BCEX
cloes.

11.TTo pa3paboTaHHON TPUHIIMIHAIBHONU CXEeMe COOEPUTE DIEKTPUUECKYIO 1IETIh
Ha OecraeyHol MaKeTHOM IIaTe.

12.IToakmrounTe COOpaHHYIO CXeMY K UCTOYHUKY HanpspkeHus 12 B. [IpoepbTe
paboTOCIIOCOOHOCTH CXEMBI.

13.C nomol1ipIo MOACTPOSUYHOTO PE3UCTOPA YCTAHOBHUTE HA BBIXO/IE BAIIICH CXEMBbI
HanpspkeHue 3 B, mocie 4yero noAKIF0unTe K HEW JIaMITy HaKaJuBaHUs.

14.M3mepbTe HaNpsKEHUE Ha JIaMII€ U aKKypaTHO AoBeauTe ero 10 3 B.

15.TTpoBeas HeOOXOAMMBIE U3MEPEHHSI, pacCUnTaiTe MOTPEOIIEMYIO MOIITHOCTh
JIAMIIBI.

16.IlpoTecTupyiiTe pekuM OTpaHUYEHHUS BBIXOJHOTO TOKa CXeMbl. (s 3TOTO
3ameHuTe R3 pesucropom comporusienreM R =100 Om u ybepure namiy.
W3meppTe cmily TOKa Ha BBIXOJIE CXEMbl, MOJCTPOCYHBIM PEIUCTOPOM
BBICTaBJIsIl BBIXOJHOE HampsbkeHue 3, 6,9 B. PesynbraThl u3MepeHwmit
3anummuTe Ha aucT. Caenaite BBIBOJBI O pabOTE OrpaHUYMUTENS TOKA.

17.1n1 HaISAHOCTH TMOJKIIOYUTE K BBIXOAY CXeMbl cBeromauoa (0e3
OTPAaHUYUBAIOLLETO PE3UCTOpPA) M OLEHUTE €ro SPKOCTb CBEUYCHUS B
3aBHCHMOCTH OT BBIXOJIHOTO HAIPSKEHUsI CXEMbl. Pe3yIbTaThl 3aUIINTE.

18.11o 3aBepieHnto paboThl yoepure pabodee MECTO U MO30BUTE OpPraHU3aTopa.
[Tonpocute opranu3aTopa 3amoJIHUTh OJJAHK KOHTPOJISl padoThI (CM. HUXKE). 3a
HE3aroJHEHHBIN OJaHK OLEHKA padOThl MOKET OBITh CHHKEHA.



Baank KOHTPOJISA padoThI (3aAN0JHAETCS OPranu3aTopom OJUMIIMAABI).

Homep yuyacTHuKA
Bpemst BbInosiHeHHs padOThI: 4acoB, MUHYT.

1. PaGoTOCIIOCOGHOCTH CXEMBI — 0TMETHTE HYKHbI BAPHAHT CHMBOJIOM «vV »:

Cxema Obl1a coOpaHa Ha MaKETHOM MjiaTe

Cxema He Obl1a coOpaHa Ha MAKETHOM TUIaTe

2. CterneHb CaMOCTOSITEILHOCTH — OTMEThTE Hy)KHLIﬁ BapHaHT CUMBOJIOM «:

VY4YacTHUK €aMOCTOSITENbHO BBIIOJHWI BCE ONEpPAallMU INPU CO3JAHUU CXEMbl B
IIporpaMme

YyacTHUKy noTpeboBainch 2—3 MOJCKa3Ku MO paboTe B mporpaMMme (BONMPOCHI MO
OPraHM3alMU NANKN U MMEHOBAHHUIO (PaiijioB He YUMTHIBAKTCS )

YyacTHUK 4acTo 3ajaBai BOITPOCHI pa60Te C nporpaMMoﬁ, ACMOHCTPUPYST HE3HAHUC
HJIM HCTIOHWMMAaHUMEC IMTPOLCCCOB

3. Cobmonenne Th — 0TMeThTe HY:KHBII BAPHAHT CUMBOJIOM «v/ »:

YyacTHUK CO6J'IIO,Z[8.J'I Tpe6OBaHI/IH TEXHUKHU 0€30I1aCHOCTH

VY4YacTHHK JIOMYCTHII KAK MUHUMYM OJTHO HapyIIEHHE TEXHUKH 0€30MaCHOCTH

4. KynbTypa Tpy/ia — 0TMETbhTEe HYKHbII BAPHAHT CHMBOJIOM «v »:

[To 3aBepmiennio pabOTHI y4acTHHK yOpan cBoe pabouee MecTo 0e3 HalOMUHAHUSA
opraHuzaropa

ITo 3aBeprieHuto pa®OTHl y4YyaCTHHK YyOpan cBoe pabodyee MeCTO TOJIBKO MOocie
HallOMMHAHUS OpraHu3aTopa

®UO opranuszaropa:

IMoanuce:



Kpurtepuu onieHUBaHNUsI MPAKTHYECKON PadOTHI MO YIEKTPOTEXHUKE
Ne Kpurepun oueHku Makc. bana
n/n 0aJLI YYACTHHKA

1 | Pacuér conporujenusi R1 (4)
Pacuérnoe 3nauenue conporusienus R1 ykazano 2
KOPPEKTHO (Oa/nem)

[TpuBenen pacuér conporusienus R1 Ha nucte Oymaru ¢ 1
YYETOM TEXHUYECKOTO YCIOBHS (Oa/Hem)

[TonGop cTaHIapTHOTO HOMUHAJIA U3 TOCTYITHBIX 1
PE3UCTOPOB OCYIIECTBICH KOPPEKTHO (Oa/Hem)

2 | Pa3pa6oTka NpHHIMIHAILHON CXeMBbI (8)
KoppeKTHOCTh pacmosiokeHusi KOMIIOHEHTOB U MX CBSI3€H 3
(cnumaemcs 1 6ann 3a kasxcooe Hecoomeemcmaeue)

CxeMa pa3paboTaHa B COOTBETCTBUH C NMPUBEIEHHBIM

THUIIOBBIM BKJIFOUEHHEM MHUKPOCXEMBI IO Crielu(DUKAIIUT 5
MIPOU3BOIUTEIIS

(cuumaemcs 1 6ann 3a kasxcooe necoomeenmcmaue)

Cxema obecrieunBaeT KOPPEKTHYIO PEryIUPOBKY

BBIXOJTHOTO HAMPSKCHUS C TOMOIIIBIO MOJICTPOYHOTO 1
pesucropa. [loacTpouHbIil pE3UCTOP PaCION0KEH

KOPPEKTHO (da/Hem)

[IpenycMOTpeHO MUTaHHE CXEMBI OT UCTOYHHUKOB KaK 1
MIOCTOSIHHOTO, TaK U IEPEMEHHOT0 TOKa. (0a/Hem)

N300paxkeHune TUCTa CXEMBI IIPEJICTABICHO (Oa/Hem, 1
CHUMKU 9KPAHA He 3aCUUMbl8aAromcst)

3 | PazpabGoTka miarthl (8)
KoppeKTHOCTh pacronokeHusi KOMIIOHEHTOB U MX CBSI3€H
(chumaemcs 1 6ann 3a Kaxcooe Hapyuienue 8 ClMpyKmype 4
niamol)

Hcnons3yercs mar cetku 2,54 mm (0,1 in) 1
(0a/nem)

Iupuna 1opoxkek coctaBisieT 1 MM (0a/nem) 1
KonuuecTBo ci10€B HEe peBwImaeT 2 (0a/nem) 1
N306paxkeHne TucTa miaaTel IPEICTABICHO (Oa/Hem,

CHUMKU IKPAHA He 3ACUUmMbl8aromcsi) 1

4 | MakeTHpOBaHHe CXeMbI (6)
KoppekTHOCTh cOOpPKH CXeMBbI 110 pa3paboTaHHON
JNOKYMEHTaluu (chumaemcs 1 6ann 3a kaxicooe 3
Hecoomeemcmsue)

CobOpannas cxema IEMOHCTPUPYET PabOTOCTIOCOOHOCTH 3
(Oa/nem)

5 | PaGora ¢ 1aMnoii HaKaJUBaHUSsI (2)
Heo6xonumele a5 pacuéra noTpedasieMoit MOIIHOCTH
JIaMIIbl HAaKaJMBaHUSI U3MEPEHUs IPOBEJIEHBI (Oa/nem) 0,5
[Tony4eHHbIe 3HAUEHUST U3MEPEHHBIX BEIMYNH 05
COTJIACYIOTCS C PETbHOCTHIO (Oa/Hem) ’
Pacuér nmoTpebsieMoit MOIIHOCTH JTaMITbl HAKATTHBAHUS 05

MpeJicCTaBjIeH Ha Oymare (da/nem)




[TonyuenHnoe 3HaueHNE OTPEOIAEMON MOIITHOCTH
COTJIACYIOTCS C PealIbHOCTBIO (Oa/Hem)

0,5

BbiBobI 0 padoTe cxemMbl

2)

[IpencraBieHb! BHIBOJBI O pa0OTE OTPAHUYUTEIS TOKA
(0a/nem)

BriBoIBI 0 paboTe OrpaHUIHTENS TOKA KOPPEKTHBI
(0oa/nem)

KauectBO Tpyaa

©)

Bnanenue CAIIP (cTeneHb caMOCTOSTEIBHOCTH)

- Y4aCTHUK CaMOCTOSITEIPHO BBITIOJHIII BCE OMIEPAIHH
MIPU CO3JIaHUU CXEMBI B peaKTope (2 banna);

- YUYAaCTHHUKY TOTpeOoBaIrch 2—3 MOJICKa3KH Mo padoTe B
penakTope (BOMPOCHI TEXHHYECKOIr0 HHCTPYKTAXKA He
SIBJISIIOTCS OJCKA3KaMu) (1 ban);

- YYACTHHK YacTO 3aJIaBaJl BOIPOCKI paboTe ¢
MIPOrPaMMOii, IEMOHCTPHUPYS HE3HAHUE HITU
HeMoHUMaHue nporeccos () banios)

CobumoieHne TeXHUKN 0€301MacCHOCTH (Oa/Hem)
- 0 6annos, ecau yuacmuux He yopan 3a coooul paboyee
mecmo.

Bpemst BeITOTHEHHS 3a1aHUS:

- YyacTHUK BBINIOJHUT paboTy 3a 2 yaca (2 banna)
- Y4acTHUK BBINOJIHUI paboTy 3a 2,5 yvaca (1 6ann)
- YyacTHHK BBINOJHUT paboTy 3a 3 vaca (0 6annos)

Hroro:

35

IIpencenaresib KOpU:

YJieHbl KIOPH:




MarepuajibHOe o0ecrnie4eHne NPaKTHYIECKON padoThI MO
JIEKTPOTEXHHUKE 3aKJIIYUTEIbHOI0 3Tana Beepoccniickou
0JIMMITHA/IbI IIKOJbHUKOB 10 TexHoJornu 2021-2022 yyedoHoro roaa
(Homnuanus «TexHuka, TEXHOJIOTHS M TEXHNYECKOE TBOPYECTBO))

CnuCcoOK HHCTPYMEHTOB U 000PY10BAHUS:
1. JIaGopaTOpHBIM MCTOYHHMK MOCTOSTHHOTO TOKA C BBIXOJHBIM PETYIUPYEMBIM
Hanpspkenuem 0-12 B — 1 mir.;

2. MynpTuMeTp (aBOMETp) Uil W3MEPCHHsI CWJIBl TOKA, HAMNPSKCHUS U
CONPOTUBJIEHUS — 1 1IT.;

3. Jlunelixka Metayuimyeckas — 1 mr.;

4. Jluct Oymaru ¢popmarta A4 — 2 mr.;

5. ABtopyuka — 1 mrt.;

6. bokopessl Manbie — 1 1mIT.;

7. OtBeptka kpectoBast PHO — 1 mit.;

8. IluHuer npsmoii cranbpHOM — 1 1mIT.;

9. MakeTHas maTa 6e3 Imaiku — 2 IT.;

10.CoenunuTenbHbIE NPOBOJIA AJII MAKETHOM I1aThl — 1 HaOOp;
11.IlepcoHasIbHBIM KOMIIBIOTEP C MBIIIKOW U KJIaBUATypou — 1 mt.;
12 . Kanbkynarop — 1 wr., unu npunoxxenue «KaibKyasaTopy, yCTaHOBIEHHOE Ha
IIK;
13.CAIIP «DipTrace» (10KHBI OBITH YCTaHOBJICHBI pyCU(BUKATOP U ONOIHOTEKA
koMmrnoHeHTOB YI'O 'OCT ¢ odurmansHoro caifta)*.
*B03MOKHO MCIHOJIb30BaHUs aHAJIOTMYHOI'O CBOOOJIHO PaCIpPOCTPAHIEMOIO
CAIIP, nanpumep «EasyEDA» mo mpenBaputenbHOMY 3ampocy y4acTHuka. 1Ipu
HE00XOAMMOCTH KOMITBIOTEP TOJKEH OBITh MOAKIIIOUEH K ceTu « HTepHeT».

Chnucox JICKTPOHHBIX KOMIIOHCHTOB?

=]

Haumenosaunue KomunuecTBO

1N4007, Anoa BEIOPSIMUTEIbHBIN

KSP2222ATA/2N2222A, Tpan3uctop OUIOISAPHBIHA

LM317T, Crabunu3arop HalpsbKeHHs PEryIUpyeMBblit

Konpaencarop anekrponutudeckuid 1000 Mx® 25 B

Jlamma HakanuBanus 3B

Pesucrop 1 kOm

Pesucrop 1 Om

Pesucrop 10 kxOm
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Pesuctop 100 Om

Pesucrtop 150 Om

Pesucrop 240 Om

Pesucrop 510 Om
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PesucTtop moactpoeunsrit 5 kOm
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CBeToano 3€JIEHBIH 5 MM
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CBeToanoa KpacHsIi 5 MM




